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COST STATISTICS OF PUBLIC ELECTRIC 
LIGHTING. 

By Victor Rose water, 

School of Political Science, Columbia College. 



Among the various papers published upon the subject of 
municipal control of public electric lighting the showing 
made by the statistics of cost is always an important factor. 
Whatever be the point of view of the writers, they seem to 
present their own figures and yet to arrive at essentially 
inconsistent results. What I propose to do here, then, is 
simply to touch upon a few of the limitations which must be 
borne in mind by anyone who wishes to give these statistics 
their due scientific weight. 

I. Contract Prices. 

What is the cost of an electric street-lamp to a city? The 
answer naturally suggesting itself would be that it is the con- 
tract price paid to the lighting corporation. If we have this 
sum, then we can compare the prices paid in different cities 
and judge whether the one is being more imposed upon by 
a so-called relentless monopoly than the other. This is evi- 
dently the idea that controlled the officials of the Eleventh 
Census when they compiled the materials for Census Bulle- 
tin No. 100. In that document they present the number of 
electric street-lamps employed in fifty different cities, the 
annual cost of each lamp, and the ratio of cost to each head 
of population. No extended consideration is needed to learn 
that these figures are absolutely without significance. The 
fatal defect lies in the fact that they do not show the amount 
of lighting service. In one place the lamps may burn but 
five hours nightly for only twenty nights in the month; in 
another they may be operated all of every night. Even over- 
looking minor omissions, which will be pointed out in a 
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moment, any comparison of absolute contract prices is falla- 
cious at the outset. In this respect the Census Bulletin is 
not the only transgressor ; of the many tables illustrating this 
point, which are found in popular discussions, those that have 
escaped this initial stumbling-block may be counted without 
great difficulty. 

Leaving aside the Census Bulletin, we may, nevertheless, 
still find an authoritative presentation of contract prices of 
public electric lighting that does not have its chief merit in 
giving too little information. I refer to a report of the Engi- 
neer Commissioner of the District of Columbia, 1 from which 
Table I has been extracted. 

Here, notwithstanding the fact that only those cities have 
been selected in which the lamps burn a period popularly 
known as "all of every night," the actual period of illumina- 
tion is given in each instance. We also have data upon 
several collateral points. Important among these are the 
terms of the contracts in force. In these cities they vary from 
monthly renewals to a duration of ten years. The bearing 
of this point upon the question of price is this: If a city 
advertises at the same time for bids for lighting under con- 
tracts for one, three, five, or ten years, respective^, it will be 
found that the proposals for different terms will vary materi- 
ally. The difference between a certainty of work and an 
uncertainty of work will be calculated on a money basis by 
the contiactor, and will find assertion in the prices offered. 
To compare the cost of an electric lamp supplied under a ten- 
year contract with that of one supplied under monthly agree- 
ments cannot be strictly accurate. 

Again, the location of the wires may be a factor influenc- 
ing the cost of street illumination to a city, in which the 
municipal authorities compel the franchised corporations to 
place their wires under ground. What they in fact do is to 
compel an increased capitalization of the private company in 
order to meet the extraordinary expenditure. The larger 

1 51st Cong., 2nd Sess., Senate Misc. Doc. No. 56. 
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capitalization — in this instance actual and legitimate — can 
scarcely fail to register an influence upon the price of the 
product. Those cities in which the wires are in part under 
ground are undoubtedly expending more for their street 
illumination than they would otherwise be paying. An illus- 
tration may be drawn from the condition of affairs in New 
York City. The lighting is here distributed without competi- 
tion among the six companies, which have divided the field 
with one another. Those located in the business districts 
secure a slight differential on account of the under ground 
wiring. In any precise comparison of cost statistics, differ- 
ences in the location of wires ought to be given a qualified 
consideration. 

Analogous to the distinction just noted are the differences 
founded in the location of the lamps. These differences take 
on three distinct forms with reference to the system of hang- 
ing, with reference to the number of lamps, and with refer- 
ence to the relative profitableness of the district. 

First, the lamps may be erected upon towers, upon poles, 
or at street intersections. These different systems necessitate 
a different expenditure for the particular lighting apparatus. 
The towers are often quite expensively built. Unlike poles, 
they are with difficulty removed from one place, where they 
are no longer wanted, to a place where they are demanded. 
The poles and gearing for intersection lamps, on the other 
hand, are comparatively inexpensive. 

Second, the lamps may be supplied in clusters or dis- 
tributed singly. When placed upon towers the usual custom 
is to bunch a considerable number of lights. The new lamps 
on Fifth Avenue in New York are erected two on each pole. 
Most commonly, however, the lamps, when placed upon poles 
or hung at street intersections, are supplied singly only. 
Differences in this particular result in differences in the labor 
service needed. To renew the carbons in two lamps upon 
one pole requires less than twice the labor of renewing them 
in two lamps on different poles. The frequency of the lights 
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has a bearing of a similar character. It is less laborious to 
attend to many lamps in a small area than to fewer lamps 
scattered over a wide area. 

Third, a private company will be influenced in making bids 
for public street lighting by the profitableness of the district 
to be lighted. The business of supplying electric lighting is 
acknowledged to be one which follows the economic law of 
increasing returns. Sir John Pender, in his report as presi- 
dent to the directors of the Metropolitan Electrical Supply 
Company, Limited, of London, said, about a year and a half 
ago : " Our working expenses in the past, and even at present, 
are, with few exceptions, the same to all intents and purposes 
as they will be when we are giving our present maximum 
supply of 114,000 lights. When I state to you that we have 
made a small profit on the out-turn of 30,000 lights, it does 
not require a great amount of imagination to see that it 
must be a very good business if we can conduct 114,000 
lights Avith a comparatively small increase of expenses." An 
equally apt illustration of this point appeared recently in 
New York City in connection with the annual reletting of 
lighting contracts. The bid of the United States Electric 
Light Company was for 50 cents a night per light for 17 
lamps, and 40 cents a night for 351 lamps. The increase of 
ten cents a night was demanded in those streets only where 
no other business outside of the public lighting could be 
secured. In this case the difference in conditions w T as re- 
duced to a money measurement, — $ 36.50 per lamp per year. 
A factor of such dimensions ought not to be lost sight of in 
making systematic comparisons. 

II. Cost under Municipal Ownership. 

If we turn now to the cost statistics of electric lighting 
under municipal ownership of the plant, we strike a set of 
complications no less serious. At the very beginning of every 
such investigation we find ourselves in the chaos of Ameri- 
can municipal book-keeping. When no two cities employ 
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the same system of accounts, when in the same city the 
reports of different departments furnish irreconcilable data, 
the statistician must seek to extricate himself as best he can. 
It would scarcely be stating the case too strongly if we should 
say that out of the probable 150 municipalities owning their 
own electric lighting plants not five could present an intel- 
ligible showing of their operations for the period of one year. 
The blame for this does not attach entirely to the cit}^ officials, 
for conditions exist in many localities which render a clear 
financial account a thing next to impossibility. As an ex- 
ample of a concise and commendable statement of the work- 
ings of a municipal plant, I cite that relating to Topeka, lately 
communicated by Mr. Lewis Kingman to the American Soci- 
ety of Civil Engineers, and given as Table No. II. 

The special difficulties arising in this connection are of a 
two-fold character,— those relating to the cost of the installa- 
tion, and those relating to the annual operating expenses. 
In most instances the bonded indebtedness incurred for the 
particular purpose does not cover the entire capital outlay. 
To add in the proper amount of interest charges requires, 
then, an assumed capitalization. Where the plant is con- 
ducted in conjunction with other monopolies of service, with 
the water-works, for example, we have a system of joint 
production, which defies a statistical separation of expendi- 
tures. The same obstacle presents itself in relation to the 
operating expenses. The superintendent may devote only a 
portion of his time to electric lighting; the line men may 
attend to the fire-alarm telegraph; the engineers and firemen 
may be employed at the same time in more than one depart- 
ment. Again, the geographical situation has much to do 
with determining the cost of the motive power, whether or 
not water power may be used, or, if steam, the quantity and 
quality of the fuel. Still another bone of contention lies in 
the percentage of depreciation to be added to the expense 
account. This must at all events be an assumed calculation. 
In Table No. Ill, prepared by the Electrical Commission of 
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the District of Columbia, 1 it has been placed at 10 per cent 
of the total investment for both plant and buildings. It 
seems to me that, even accepting that assumed ratio, the 
expenditures for current repairs ought to be deducted from 
the item. 

Having thus obtained an approximately accurate expense 
account, the problem of ascertaining the annual cost per lamp 
becomes apparently simple. All that is necessary is to divide 
the total by the number of lamps operated. The results of 
the Electrical Commission are shown in Table IV. 

We have here not only the cost per lamp per year, but also 
the cost per hour. The cost per hour is utterly worthless for 
any scientific use. The number of hours of lighting is too 
fluctuating a figure; the greater the number of hours the 
less the apparent cost per hour. If variations in the dura- 
tion of nightly lighting vitiates to a certain extent the cost 
statistics per lamp per year, the variations in- the number of 
hours take away every vestige of value from the figure 
representing the cost per hour. Furthermore, many of the 
limitations noted with respect to contract prices apply equally 
to the cost under municipal ownership. The municipality is 
usually circumscribed in its market; it is seldom permitted 
to sell its product to private consumers. It is likewise sub- 
ject to the same influences as accrue to private companies 
from differences in the locations of lamps and wires. 

III. General Comparisons. 

Our examination of the nature of the statistics at hand 
being completed, we must next inquire how far these statis- 
tics may be used for purposes of general comparison. This 
question in reality resolves itself into how far we may rely 
upon a simple average of the results. Can we say that a 
specific contract price is so much below or so much above the 
average price paid by American municipalities ? Can we say 
that the cost in a designated city is so much below or so much 

i 52nd Cong., 1st Sess., House Ex. Doc. No. 15. 
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TABLE IV. COST PER LAMP UNDER MUNICIPAL OWNERSHIP. 

Arc Lamps. 
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City. 



Number of 
Lights. 



Hours of Lighting. 



Per Day. Per Year. 



Cost per Lamp. 



Per Year. Per Hour 



Aberdeen, Miss.. 

Aurora, 111 

Bangor, Me 

Bay City, Mich. . . 
Bloomington, 111. 
Dan vers, Mass.. . 
Dunkirk, N. Y... 
Fairfield, Iowa. .. 

Goshen, Ind 

Lyons, Iowa 

Meadville, Pa 

Ottawa, 111 

Paris, 111 

St. Joseph, Mo. . 
Sharpsburg, Pa . . 

Sherman, Tex 

Topeka, Kan 

Xenia, Ohio 



35 

83 

146 

141 

220 

75 

60 

10 

31 

59 

70 

100 

60 

253 

35 

43 

184 

80 



7h 10m 



4.847 
lOh 51m 
3.5 
9.75 

7 



(t) 



7 
(t) 
(t) 



2,920 


$112.79 


$0.0386 


2,622 


110.32 


.0421 


3,600 


74.48 


.0207 


2,221 


82.64 


.0372 


2,247 


122.55 


.0545 


1,769 


70.98 


.0401 


4,000 


82.03 


.0205 


1,278 


150.41 


.1177 


3,559 


110.45 


.0310 


2,555 


110.11 


.0431 


2,920 


104.74 


.0393 


3,600 


39.05 


.0167 


3,000 


48.25 


.0161 


2,920 


91.33 


.0313 


2,920 


68.26 


.0234 


2,555 


100 47 


.0393 


3,600 


107.74 


.0299 


3,300 


97.74 


.0326 



* Dark to daylight. t Moon schedule. 

Arc and Incandescent. 



X All dark hours. 



City. 


Number of Lights. 


Hours of 
Lighting. 


Gross Cost per 
Lamp (Arc). 


Receipts 
(from 
Rented 

Lamps). 


Net Cost per 
Lamp (Arc). 




Per 

Day. 


Per 

Year. 


Per 

Year. 


Per 

Hour. 


Per 

Year. 


Per 
Hour 


Allegheny, Pa. .. j 


Arc 422 

Incandescent . . 2,500 

Arc 30 

Incandescent . . 1,000 

Arc 71 

Incandescent.. 600 

Arc 175 

Incandescent.. 300 

Arc 20 

Incandescent.. 500 

Arc 30 

Incandescent.. 220 
Arc 35 


11 

24 

[■ 4.75 

}» 
}• 

Dark. 
6 

}» 


}•■■■ 


$106.40 
71.85 
73.41 
114.28 
140.79 
70.42 
87.89 




None. 
None given. 
$2,250.00 






Brainerd, Minn.. \ 






i 
Galion, Ohio j 

Galveston, Tex. .. \ 


$56.22 




' 1 
Herington,Kan.. j 

Statesville, N. C..\ 




4,200.00 
None given. 
None given. 


80.80 




1 
Vancouver,Wash. j 






Incandescent.. 540 









Incandescent. 



City. 


Number 

of 
Lights. 


Hours of 
Lighting. 


Gross Cost per 
Lamp. 


Receipts 
(from 
Rented 

Lamps). 


Net Cost per 
Lamp. 




Per 
Day. 


Per 
Year. 


Per 
Year. 


Per 

Hour. 


Per 

Year. 


Per 
Hour. 


Chariton, Iowa 

Falls City, Neb 

Tecumseh, Neb 


1,300 
400 
500 


12 
4 
5 


4,380 
1,460 
1,825 


$5.92 
8.73 
5.12 


$0.00135 
.00599 
.00281 


Not given. 

$2,085.00 

1,680.00 


$3.51 
1.76 


$0.00240 
.00096 
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above the average cost of electric lighting under municipal 
ownership? If we can say so, then why not compare these 
two averages and thus learn which method of public lighting is 
less expensive, — that by contract with private parties or that 
of municipal ownership? All this has been done time and 
time again, 1 yet I have met but one argument in its support. 
It is claimed that all a city wants is to have its streets lighted. 
If it can get along with less illumination than its neighbor, so 
much to its advantage. If under municipal ownership a city 
does with less light than under private contract, it simply 
means that private companies force more light upon the 
cities under that regime than the}^ require. The average 
represents annual illumination. Annual illumination is a 
concrete thing capable of comparison, and therefore a com- 
parison of averages is a comparison of like things. 

Such argument, I maintain, is merely specious. The many 
limitations and differentiating factors, which I have enumer- 
ated, preclude any comparison of averages whatever. In this 
case the average represents nothing. Unlike elements may 
produce the same cost statistics, and the same cost may repre- 
sent totally different conditions. If the defective factors 
were in both instances the same, they might possibly be elimi- 
nated by combination and permit of a general use. Here 
this is not the case. The average is fictitious through and 
through. 

It has sometimes been attempted to compare the cost of 
electric lighting in the same city under contract with private 
companies and under municipal ownership. Figures of this 
kind are valid so far as they go. But even where the city 
changes from one regime to another, by buying out the pri- 
vate corporation, or by constructing its own plant, we can 
never be certain that the conditions remain unchanged, that 
we are comparing similar services. Mr. R. J. Finley has, in 

1 1 confess to have made this mistake once in my first essay on this subject, published in 
the Independent, March, 1889. The same error is found in Mr. Fransisco's Municipal Light- 
ing, in the report of the Engineer Commissioner cited, and in Mr. Finley's article in the 
Review of Reviews, February, 1893 ; also in the Census Bulletin, and others. 
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a recent magazine article, adopted still a different procedure. 
He has compiled two tables representing the two systems, 
each table showing the cost of lighting in a number of cities 
specially chosen with reference to geographical situation and 
industrial conditions, in order to counterbalance the one 
against the other. The plan is ingenious. Sufficient data 
are given to convey a comprehensive idea of the situation, 
but Mr. Finley also gives way to the irresistible impulse to 
generalize with an average. His average, like the others, is 
misleading and meaningless. 

If this review of the cost statistics of public electric light- 
ing can serve any useful purpose, it must be to emphasize 
the fact that in such matters simplicity is deception. It is 
useless to seek to represent a complicated process by a single 
numerical figure. The statistics themselves are valuable, 
but must be employed as bases of comparison only with the 
utmost care, and with due allowance for the many limitations 
which affect their accuracy. 

Victor Rosewateb. 



